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Abstract 
Aim of our study was the influence of psychological factors on metabolic control in adolescents with diabetes mellitus. We 
compared patients with good and poor metabolic control, according to their coping strategies, psychopathologic characteristics, 
differences in the dosage of insulin required for good metabolic control, the way they structure their time, as well as demographic 
characteristics of the patients with diabetes mellitus. Study included 77 adolescents with diabetes mellitus type I, aged 11-18 
years, who were divided in two groups according to the level of glycated hemoglobin (HbA1c). The data were gathered through 
questionnaires Brief COPE, CDI, CBCL as well as YSR. Adolescents with good metabolic control in our study had more 
problems with anxiety (the level of concern), and less problems with ADHD. The differences in the way patients from two 
groups structure their time were not found.  
© 2010 Elsevier Ltd.
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0B1. Introduction 
 
Puberty is an especially critical period for adolescents with diabetes during which period they undertake an 
increasing responsibility for their own treatment. After the initial integration of demands of their illness into their 
life-style, these young individuals start to feel a direct link between their activities and the level of glucose in the 
blood. During the process of integration, beliefs regarding the etiology of diabetes, treatment, complications, 
personal capability/incapability are about to reorient and position, and with that determine the quality of the future 
metabolic control. Adolescents with diabetes are in an unenviable situation; on one hand they confront 
developmental changes and problems, and on the other hand they are trying to learn and improve the control over 
diabetes, in order to achieve desired quality of life. 
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1B2. Methodology 
 
Main goal of this study is to determine differences in strategies in coping with stress among the adolescents with 
good and those with poor metabolic control. The second aim is to determine whether there are any differences in the 
depression of the adolescents with good or poor metabolic control. The third aim is to determine differences among 
the psychopathologic attributes (affective or anxiety disturbances, attention deficit hyperactivity disorder (ADHD), 
conduct disorder, social difficulties and aggression) and cognitive difficulties among the two groups. The fourth 
goal is determined by the demographic factors, as well as the ways of structuring the free time between the two 
groups, and in respect to the quality of the metabolic control. The fifth aim is to determine the link between the 
characteristics of the diabetes (duration of diabetes, the age at which diabetes was diagnosed, the presence of 
chronic complications, the number of daily injections) and presence of psychopathologic characteristics and coping 
strategies. 
Independent variable is operationally defined by the level of glycated hemoglobin (HbA1c) in the blood, as an 
objective measure of the quality of the metabolic control of diabetes. According to the level of HbA1c, adolescents 
were divided in two groups; i.e. group with good metabolic control (HbA1c less than 7.5%), and a group of 
adolescents with poor metabolic control (HbA1c equal or more than 7.5%). Dependent variables studied in this 
study can be divided in several categories; i.e. variables related to strategies in coping with stress, evaluated with 
Brief COPE (Carver, 1997). The other group is represented with variables related to psychopathologic attributes like 
depression, anxiety, attention deficit hyperactivity disorder (ADHD), and aggression evaluated with Child Behavior 
Checklist (Achenbach, 1991). The third group of variables is made of those related to structuring the free time – 
Youth Self Report (Achenbach, 1991).The fourth one is related to the characteristics of the disease (duration of 
diabetes, the age at which diabetes was diagnosed, the presence of chronic complications, the number of daily 
injections), educational level of the parents and demographic characteristics. 
Study included a total of 77 adolescents aged 12-18 years old, with a diabetes mellitus type I. The average age of 
the patients was 14 years and 1 month. 83.11% of adolescents live with their parents, and 16.88% live with only one 
parent. The average length of duration of the illness in boys was 5 years and 3 months, and 6years and 6 months in 
girls. The average age at diagnosis was 8 years and 8 months in boys, and 8 years in girls. At the age of 14, 5 
subjects achieved good metabolic control, at the age of 14-16 years 6 male and 8 female patients achieved good 
metabolic control, and at the age of 16-18 years good metabolic control was achieved in 4 male and 7 female 
subjects. 
 
2B3. Results
 
A total of 29 adolescents had psychopathologic attributes. Attributes of affective and anxious disturbances were 
present in 7 and 20 subjects, where we can notice overlapping of anxious and depressive symptoms. A total of 5 
adolescents were registered with expressed somatic problems. Symptoms characteristic for ADHD were noted in 4 
male subjects. Three male and one female subject had oppositional defiant problems and conduct problems. When it 
comes to social difficulties as well as aggression, analysis of the available data suggests the presence of difficulties 
at the interpersonal relations in two male and one female subject. Difficulties in impulse control and aggression were 
present in 3 male and 2 female subjects. 
Factorial analysis of the inventory of the coping strategies 6 factors were isolated that can explain 53.76% of the 
total variance. The following table represents the obtained factors with the percentage of variance that they cover. 
 
UTable 1. Percentage of variance of the factors in questionnaire Brief Cope 
 
Factor Percentage of variance 
Relying on others 16,668% 
Active coping strategy 10,962% 
Non-adaptive coping strategy 8,168% 
Denying as a coping strategy 6,623% 
Self-criticism, and turning to religion as a coping strategy 5,902% 
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Quitting and passivization as a coping strategy 5,434% 
 
In order to study the relation between metabolic control of diabetes, coping strategies, structuring of the time, 
depression, and other psychopathologic attributes a multiple regression analysis was done in which a criterion 
variable was metabolic control of diabetes. 
 
 
UTable2. Partial contribution of the predictors. 
  
 ȕ t p r p 
(Constant) 5,815 ,000   
COPE b Relying on others -,154 -1,275 ,207 -,166 ,148 
COPE b Active coping strategy  ,079 ,624 ,535 ,070 ,546 
COPE b Non-adaptive coping strategy -,082 -,583 ,562 -,197 ,086 
Denial ,132 1,020 ,312 ,085 ,465 
COPE b Positive attitude and optimism as a coping strategy ,144 1,241 ,219 ,220 ,049 
COPE b Quitting and passivization as a coping strategy ,120 1,011 ,316 ,079 ,493 
CDI ,179 1,084 ,283 -,081 ,485 
YSR ,054 ,477 ,635 ,066 ,569 
CBCL Affective -,214 -1,379 ,173 -,190 ,097 
CBCL Anxious ,262 1,639 ,006 ,239 ,036 
CBCL Somatization ,129 1,079 ,285 ,020 ,862 
CBCL ADHD -,520 -2,717 ,009 ,077 ,507 
CBCL Opposition -,168 -,591 ,557 -,166 ,149 
CBCL Conduct disorders -,307 -1,490 ,141 -,222 ,050 
CBCL Social difficulties -,021 -,128 ,899 -,170 ,140 
CBCL Aggression ,000 -,001 ,999 -,162 ,158 
 
We can see from the table that only sub-scale CBCL – anxiety speaks in favor of an assumption that the higher 
the scores are at this dimension, the better metabolic control of diabetes is. The similar situation is also with the 
factor called “Positive attitude and optimism as coping strategy”, that correlates with the metabolic control. Another 
factor that statistically significantly correlates with a metabolic control of diabetes is a sub-scale of CBCL – conduct 
disorder. An opposite situation can be noted when it comes to ADHD, when the level of ADHD rises the level of 
metabolic control declines. 
In order to study the differences in structure and prominence of coping strategies, structuring the time, 
depression, and other psychopathologic attributes in correlation with metabolic control of diabetes canonic 
discriminative analysis was applied. 
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UTable 3 Structure matrix of discriminative function  
 
 Function 1 
CBCL Anxious -,348 
CBCL Conduct disorder ,322 
COPE b Positive attitude and optimism as coping strategy -,318 
COPE b Non-adaptive coping strategy ,283 
CBCL Affective ,274 
CBCL Social difficulties ,243 
COPE b Relying on others -,238 
CBCL Opposition ,238 
CBCL Aggression ,232 
COPE b Denial -,120 
CDI -,114 
COPE b Quitting and passivization as a coping strategy -,112 
CBCL ADHD -,109 
COPE b Active coping strategy -,099 
YSR ,093 
CBCL Somatization -,028 
 
We can say that the subjects with poor metabolic control are more prone to conduct disorders, non-adaptive 
coping strategies, with pronounced social difficulties, affectiveness, aggressiveness, and opposition. Subjects with 
good metabolic control show more anxiety, rely on others more in stressful situations, but also use optimism and 
positive attitude as a method of coping. 
 
3B4. Discussion 
 
Our study registered the presence of psychopathological attributes at the level of 23.33% in both groups of 
patients, which is in accordance with most of the studies done before (Vila, Robert, Jos, Mouren-Simeoni, 1997). 
Anxiety dominates; it is present in 20 subjects, followed by depression in 7 subjects, data also corroborated by 
previous studies (Zashikhina, Hagglof, 2007; Adili, Larijani, Haghighatpanah, 2006).  
We have found that the intensity of the insulin therapy, as well as studied factors related to diabetes, can’t serve 
as predictive factors for the quality of metabolic control (Eiser, Afsani, Eiser, Hammersley, Tooke, 2001). It seems, 
taking into account the fact that the average age of the patients is 14 years that the responsibility for the quality of 
the therapy and adequate treatment measures is assumed by the parents. Parental perception of diabetes, quality of 
communication with the adolescent as well as other socio-economic factors relate and reflect registered percentage 
of good/poor metabolic control. 
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By studying coping strategies on a sample of adolescents with diabetes, 6 strategies were isolated. The first 
factor, named “Relying on others” shows the tendency of adolescents to seek social support, empathy, consolation 
and understanding in wider environment. As the most frequent strategy, it finds it’s anchorage in developmental 
stadium in which our subjects are. Peers represent the source of objectless acceptance, but at the same time constant 
threat which potentially brings into question adequacy of taking care of diabetes. Seeking the support from the 
family, which defines general rules and designs self- controlling behavior, as was the practice so far, has naturally 
shifted and found located it’s foundation in the peers. The next factor, factor of “active coping strategy” points to a 
dominance of “healthy strength of a personality” in a certain percentage of the population studied. The third isolated 
factor, defined as “non-adaptive coping strategies” speaks in favor of insufficiency of capacities for adequate coping 
with stress. The fourth factor, called “denial as a coping strategy” points to the tendency of a certain subjects 
towards denial and underestimating present symptoms, as well as acute and chronic complications of diabetes. Use 
of defensive mechanisms in a dysfunctional manner points to a development of immature coping strategies, which 
have a single aim of decreasing the anxiety caused by demands of diabetes therapy (Cramer, 2000). Factor defined 
as “self-criticism and turning to religion as a coping strategy” points to a tendency to assume culpability and 
responsibility for the development of diabetes and it’s complications.  Turning to religion as a coping strategy 
contains elements of a social support and a problem of emotionally oriented coping and tries to conserve or 
transform the meaning of stressors in terms of general, human misfortune. The last factor points to a tendency of a 
certain subjects towards avoidance, withdrawal and suppression of problems. This factor is called “quitting and 
passivization as a coping strategy”. Underestimating one’s own adaptive potentials, irrational interpretation of cause, 
state and consequences is a corner-stone of this coping strategy.  
The factor named “positive attitude and optimism as a coping strategy” is linked to a metabolic control. The link 
suggests that intensive use of this coping strategy improves the quality of a metabolic control. The responsibility is 
not entirely overtaken from the parents, at least when independency in implementing the treatment is concerned. We 
have found no link between self-reports of adolescents (YSR) – structuring the time and metabolic control. 
Demands of a diabetes treatment define and stipulate the choice, intensity and time focused to structuring the time. 
The lack of correlation between the YSR and metabolic control probably stems partly from inconsistent patterns of 
behavior, in regard to variable and capricious character of choosing the additional activities of adolescents. 
The most pronounced link was found between the symptoms of anxiety and metabolic control. The more 
pronounced the attribute of anxiety, the better is metabolic control. This result confirms the thesis that anxiety builds 
it’s protective influence upon a fear of chronic complications (Alberti, 2002; Green Wysocki, Reineck, 1990). When 
it comes to acute complications, fear of hypoglycemia results in an inverse model i.e. increased blood glucose level, 
and consequently poor metabolic control (Gonder-Federick, Clarke, Cox, 1997). Besides, etiology of conditionally 
called “functional” anxiety can be also caused by fear from parental disapproval, or disapproval from friends, 
relatives, medical attendees, in cases of poor control of diabetes. Besides anxiety, ADHD gives a good prediction of 
metabolic control i.e. the more pronounced the symptoms are the registered metabolic control is poorer. Impulsivity 
as a following phenomenon of ADHD is in collision with structured, disciplined and unchangeable demands by the 
treatment of diabetes. 
Subjects with poor metabolic control are more prone to problems in behavior, non-adaptive coping strategies, 
opposition, aggression, social difficulties and affective reactions compared to subjects with good metabolic control, 
what is in accordance with available literature data (Zashikhina, Hagglof, 2007; Eiser, 1990). Here, as the problem, 
arises the nature and direction of causality, i.e. the extent to which poor metabolic control contributes to the genesis, 
possibly deepening the existing difficulties, or what is essentially the impact of psychopathological characteristics of 
metabolic control. However, the question is posed whether registered psychopathological attributes actually 
represent the result of a coping strategy? We can say that subjects who used fewer injections of insulin per day, or 
who are on conventional insulin therapy, structure their free time better, and are prone to active coping strategies. 
Respondents who were on intensified insulin therapy (3 or 4 injections of insulin per day), showed greater tendency 
to depression, somatization and non-adaptive coping strategies in stressful situations. The results obtained can be 
interpreted in the context of social interdependence of chronic disease. Intensive treatment of the disease threatens 
social interactions, disrupts freedom of adolescents with diabetes in the selection and the level of involvement in 
daily activities. 
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4B5. Conclusion 
Adolescents with better metabolic control of diabetes show more anxiety, more rely on others in stressful 
situations, and are more likely to use a positive attitude and optimism as a coping strategy. Good metabolic control 
was associated with the absence of ADHD and conduct disorders. Adolescents with poor metabolic control of 
diabetes have expressed significant problems in behavior, opposition, aggression, have more social difficulties, and 
are prone to non-adaptive coping strategies. Adolescents who are on intensified insulin therapy showed greater 
tendency to depression, somatization and non-adaptive coping strategies in stressful situations. 
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